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Site Selection  

It is proposed that the Louisiana wind farm be built throughout these three lease blocks: 46, 47, and 56. It 

will be composed of 30 GE Haliade-X 12 MW wind turbines for a total expected power output of 360 

MW. This area avoids major shipping lanes and has only a few oil pipelines, which require any wind 

turbines to be at least 500 feet from each line. All oil pipelines, both active and inactive, are pictured in 

Figure 1.  

The only federally protected traffic lane is the Louisiana Offshore Oil Port (LOOP) which is on the east 

side of the lease blocks and far from the selection. It is lightly outlined in red on the vessel traffic map in 

Figure 1. The other traffic lanes are mostly commercial traffic from the fishing business and oil rigs. 

Since these are important contributors to the state and federal economy, no turbines will be placed where 

they could disrupt major vessel traffic. The occasional vessel comes through the selected lease blocks and 

can reroute around the wind farm without difficulty. There are some areas that rarely have boats come 

through, but these locations are much farther from shore and would have greater material costs due to the 

increased water depth and cabling lengths. The three chosen lease blocks also avoid an important sand 

resource on the western border where sand and sediment are mined for crucial restoration of shorelines 

and marshlands [1]. 

Naval and military activity was also considered in the selection of the lease blocks, but no such activities 

are reported, nor are any warning zones recorded for the selected spaces. Because of the sensitivity and 

changing uses of offshore areas, resources are not published online determining which development 

locations might interfere with naval and military activity. In the development of the wind farm, it is 

critical to work closely with the US Department of Defense Siting Clearinghouse. The review process 

would include the analysis of how the proposed wind farm would interfere with radar, flight paths, and 

other security issues [2]. 

  

Figure 1: The selected lease blocks are highlighted in green. On the left are active and inactive oil rigs 

and pipelines. Vessel traffic, and its scale, are displayed on the right. 

The mean wind speed at a height of 150 meters varies from 7.1 m/s to 7.2 m/s throughout all the available 

lease blocks, with the mean power density varying from 408-418 W/m2 [3], shown in Figure 2. These 

densities have such a small variance between lease blocks that this was not a deciding factor in site 

selection.  
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Figure 2: Mean wind power density throughout all possible lease blocks at 150 m, adapted from 

globalwindatlas.info/en. 

Wind direction data was estimated by gathering data from Grand Isle, a city within 20 miles of the 

selected lease blocks, and correlates closely to the ocean data mentioned previously. Within the selected 

area, the predominate wind directions are southeast and northeast. The wind rose was generated by the 

Iowa Environmental Mesonet [4] and is shown in Figure 3. Though the data collection is 2.35 meters 

above sea level, the general wind direction is expected to be the same at the hub height. This wind 

direction was input into the layout optimization to minimize wake losses. 

 

 

 
Figure 3: Wind rose for the nearby city of Grand Isle at a height of 2.35 meters above sea level. 

The potential for hurricane impact is uniform across the lease blocks and hurricane considerations are 

discussed in the turbine selection. The average wave height in the Gulf of Mexico is approximately 4-6 

feet above sea level, with the highest recorded wave reaching 22 meters high. The average wave height 

and sea surface roughness are uniform across all possible lease blocks [5].  

 

Another important factor in site selection is bathymetry. The ocean depth varied throughout all lease 

blocks between about 14 and 50 meters. For cheaper and easier installation, a shallow depth is preferable. 

Any lease blocks shallower than the selected one were too heavily trafficked to be considered, and other 
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lease blocks with a similar bathymetric profile were further from shore. Lease blocks deeper than 25 

meters were not considered. A bathymetry map of the selected lease blocks is shown in Figure 4 and is 

labeled in units of meters. The depth varies from 19 to 22 meters. This figure also features the turbine and 

cabling layout for all 30 wind turbines. The turbines are all at least 500 feet from oil pipelines, 

represented as black dashed lines, and all cabling is routed to the offshore substation. This substation will 

then have cabling that connects to the Leeville substation. 

 

Figure 2: The turbine layout and its cabling are overlaid on a bathymetry map. The red dots represent 

wind turbines, the red box is the offshore substation, and the blue dashed lines are cables.  

 

Environmental Considerations 

Past and present oil drilling activity in the area need to be considered for placement of turbines in the 

lease area. Within the selected lease area, there were four oil platforms that, as of 2014, have all been 

removed, leaving behind oil pipelines. The turbines will need to be positioned in a way that 

accommodates these pipelines, as damage to either active or unused pipelines could cause residual oil 

spills. This risk can be mitigated by carefully installing the turbines' foundations and ensuring they are 

spaced appropriately from the pipelines.  

The United States Code of Federal Regulations mandates that pipelines located near electrical 

transmission sources be protected from damage caused by fault currents or lightning strikes [6]. Because 
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of this, it is legal to run cabling over both active and abandoned oil pipelines in the lease block, with the 

caveat that insulating devices be installed to protect the pipelines. When installing turbine cabling, or 

during normal operation, there is a risk of electrical currents being generated if the cables rub against the 

pipelines. To prevent this, the two systems can be electrically isolated using articulated padding. 

Furthermore, grout bags or other vertical/cradle supports can lift much of the cable weight off the pipe, 

reducing interaction between the cable and the pipeline. This approach is illustrated in Figure 5 below. 

 

Figure 5: Demonstrates how cabling can be installed safely around oil pipelines [7]. 

The selection of lease plots for the wind farm project was carefully determined based on various factors, 

such as the location of surrounding reefs and protected areas. There are various species found in the water 

and air around the lease blocks and between the blocks and Port of Fourchon, making it necessary to 

implement environmental mitigation measures. The southernmost lease blocks were not considered in 

order to avoid damaging any coral, sponges, or reefs that are located in this area, which is designated as a 

critical habitat for endangered species and highly migratory fish and sharks.  

According to information provided by US Fish and Wildlife [8], the only endangered animal present in 

the selected lease blocks is the manatee. Although this is not a critical habitat for them, the area they 

frequent will require mitigation tactics to ensure their safety. Research shows that noise pollution during 

construction is one of the most destructive disruptions to aquatic species [9]. The employment of the 

twisted jacket foundation instead of driving piles will greatly mitigate this risk factor since jackets require 

much less noise to install than piles do. Additional methods will include the containment of construction 

debris and the training of boat captains to recognize evidence of nearby manatees to avoid fatal collisions.  

As mentioned, the selected plots are also in the migratory route of several avian species, so mitigation 

tactics such as painting and feathering the blades of the wind turbines are being considered to protect 

these birds. Fortunately, most of the 170 species of birds that migrate over Louisiana do so at elevations 

of 2000 to 5000 feet, well above the turbine height, self-mitigating much of the associated risk [10]. 

Overall, the careful selection of the lease plots and the implementation of mitigation measures will ensure 

that the wind farm project does not have a significant impact on the surrounding environment and its 

inhabitants. 

 

Turbine Selection 

This wind farm will feature GE Haliade-X 12 MW wind turbines. The entire lease block region is in an 

area with high hurricane frequency and intensity [11]. This turbine would be ideal for this location 

because it is designed to withstand extreme weather conditions and wind speeds since it is a Class IB 

turbine [12]. Class I turbines as defined by the IEC must be able to handle high wind speeds with an 
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average of 10 m/s and gusts of up to 69.7 m/s [13]. It has a hub height of 150 m and a rotor diameter of 

220 m, with other specifications summarized in Table 1 [14].  

The Vestas V117-4.2 MW Typhoon turbine, which is also a Class I turbine, was seriously considered as 

well [15]. However, during an economic analysis comparing the small-scale turbine to the large-scale 

turbine, the cost to build many small turbines was significantly higher than the cost to build fewer large-

scale turbines. The GE Haliade-X was ultimately cheaper for this scale of energy production, as indicated 

by a lower LCOE for the same wind farm capacity. 

Table 1. Turbine specifications for the GE Haliade-X 12 MW turbine. 

Rated 

Power 

Rotor 

Diameter 
Hub Height Cut-in Speed 

Power 

Density 
Capacity 

Factor 
Wind Class 

12 MW 220 m 150 m 3.25 m/s 315.8 W/m2 63% IEC IB 

 

 

Foundation Selection 

After reviewing soil data, installation costs, environmental impacts, and weather conditions in the Gulf of 

Mexico, the Inward Battered Guide Structure (IBGS) foundation, also known as a twisted jacket 

foundation, has been selected [16]. In addition, the base piles used for the foundation will be suction 

buckets. Similar foundations are used in the oil and gas industries along the Gulf of Mexico [17]. The 

depth of water at the selected lease blocks reaches up to 22 meters, which is well within the safe operating 

range of the twisted jacket foundation.  Floating foundations, monopiles, and other designs were not 

considered due to hurricane potential and the shallow water depth.  

The twisted jacket suction bucket foundation provides numerous advantages, such as compatibility with 

the clay and medium-density sand that is found in the selected lease blocks [18]. Jacket foundations are 

also known to cause an artificial reef effect that will provide new habitats for local species. The suction 

bucket base is more economical to manufacture, requires less underwater installation work, and can be 

transported in greater quantities on smaller barges than other foundations. Additionally, twisted jackets 

have been reported to provide increased stability and hurricane survivability, which is a very desirable 

characteristic [19].  

 

Hurricane Impacts 

Understanding that Louisiana has a high likelihood of being in the path of hurricanes has led to the 

consideration of several mitigation factors for the wind farm. The twisted jacket foundation, suction 

bucket base, and typhoon-rated turbine will provide increased survivability, financial planning will factor 

in possible turbine loss [20], and battery powered yaw capabilities [21] will be added to each turbine to 

account for hurricanes.  

 

Wind Farm Sizing 

The optimal spacing between turbines is approximately 7 times the nominal turbine rotor diameter in the 

dominant wind directions, which originate from the southeast and northeast [22]. This is to prevent wind 

turbulence caused by one turbine from affecting the performance of another. With a rotor diameter of 220 
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meters, this spacing value will put approximately 1540 meters between each turbine [23]. In the 

nondominant wind directions, all turbines are spaced at least 3-5 diameters apart. These values, as well as 

estimated wake sizes from wind rose data, are accounted for in the wind farm layout in Figure 4 to 

optimize turbine efficiencies. 

Due to the low prevalence of offshore windfarms in the United States, which have a total energy 

generation of 42 MW [24], this project provides an unprecedented opportunity to boost both the national 

energy output and the public opinion of offshore windfarms. With those two goals in mind, BYU will bid 

for three lease blocks. Accounting for natural and artificial obstacles, this would represent 30 turbines and 

an energy output capacity of 360 MW.   

 

Optimization 

Software was used to optimize the final layout shown in Figure 4. This optimization focused primarily on 

minimizing wake losses, since wakes severely decrease the power potential of the turbines caught inside 

them. For this reason, the turbines are spread along the borders of the lease blocks to minimize 

interference with the distances as specified above. With that baseline layout, financial outputs were 

produced via SAM to find ways to cut costs. Several wind turbines were adjusted to reduce cabling costs 

while still avoiding the wakes of other turbines. A few others had to be moved further from oil pipelines, 

but no other adjustments were made to the optimized layout.  

 

Ocean Access 

One of the major challenges that comes with an offshore windfarm is the transportation needed to both 

construct and service the turbines. Oceanic construction and maintenance will require at least five 

different kinds of vessels: survey vessels, lift boats, a service operation vessel (SOV), crew transfer 

vessels (CTV), and field development vessels (FDV) [25]. The smaller maintenance vehicles will operate 

out of Port Fourchon but larger operations, especially staging, will take place at the Port of New Orleans 

due to the magnitude of the cargo. 

Before construction on the windfarm can begin, a geophysical survey of the ocean bed lying beneath the 

windfarm will need to be taken [26]. This survey will ensure that the seabed conditions match those 

expected from current GIS data. This should be done with an offshore survey vessel, hired by the 

windfarm. Fortunately, the large offshore oil industry present in the Gulf of Mexico makes finding a 

contractor fairly straightforward [27].  It should be noted that underwater survey is known to disturb and 

sometimes harm marine wildlife [28]. However, with no other reasonable options, a sonar survey will 

have to be conducted. 

The construction of the windfarm will begin with the lift boat and will likely require a specialized Wind 

Turbine Installation Vessel (WTIV) [29]. A WTIV is a large ship with a length greater than 150m. 

Additional site preparations will be made by one or more Field Development Vessels (FDVs). These are 

large ships capable of laying down the necessary undersea cabling to interconnect the turbines as well as 

connect the wind farm to a land-based substation [29]. These vessels will need to operate out of a large-

scale port capable of servicing large ships, such as the Port of New Orleans. 

Maintenance will be performed by two different types of ships working in tandem. First, a large SOV will 

be permanently stationed inside the wind farm. This ship is meant to carry out heavy maintenance of 

turbines, and includes equipment such as dynamic positioning, cranes capable of moving large 

replacement parts, and gangways to transfer work crews to a turbine. Transportation of work crews from 
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shore to the SOV would be performed by much smaller CTVs. The small boats will operate out of Port 

Fourchon. This port provides quicker access to the windfarm due to its relative location. Multiple CTVs 

will need to be owned by the wind farm [25].  

Both the WTIV and the FDVs are large and expensive craft. Because they are only used for construction, 

they will likely be rented by the wind farm as the turbines are constructed. These ships, as well as the 

SOVs, will have to be compliant with the Merchant Marine Act of 1920, better known as the Jones Act. 

This federal law mandates that ships carrying people or goods between two harbors in the United States 

be registered in the United States. The first Jones Act compliant WTIV is slated to be available for use by 

2025 from Dominion Energy [30].  

 

Cabling and Transmission 

For offshore wind farms far from shore, DC transmission is most effective to eliminate loss, but because 
the farm is within 50 miles of a substation, it will use high voltage alternating current (HVAC) 
transmission [31]. High voltage allows for low current with the same power transmission. High current 

leads to power loss and requires larger cables, so low current is ideal. The disadvantage to using AC 

current is that cable charging current occurs. To help alleviate cable charging through cabling between the 

wind turbines and the shore, an offshore substation with reactive compensation will be built within the 

wind farm. This substation will act as a hub, collecting the power created by the turbines and then 

transmitting it at 245-290 kV to the onshore substation [32]. Potential energy loss due to electrical 

systems is shown in Figure 6.  

 

Figure 6: Graph shows how much of the energy produced by the turbine is expected to be lost due to 

various factors, including electrical. 
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As seen in Figure 4, the cabling has been arranged in a radial feeder collection pattern to connect the wind 

turbines to the offshore substation. This pattern minimizes cabling costs and works well for single wind 

farms close to shore. [also 27, NOWEGIS] 

An ideal grid interconnection site would be close to the nearby Port of Fourchon. This would minimize 

the amount of cabling needed to transfer the electricity to land and lies close to the wind farm’s principal 

base for maintenance operations as previously mentioned. The onshore substation to which the wind farm 

will connect is the local utility substation in Leeville, a mere 28 kilometers from the offshore substation 

[33]. See Figure 7. 

 

Figure 7: BOEM Ocean Reports image of nearby substations, with the nearest being 28.26 km from the 

selected lease plots [19]. 

 

Social Considerations 

Public opinion and social impact can determine the success of any infrastructure project. A recent 2022 

poll by the Greater New Orleans Housing Alliance showed that only 44% of Louisiana voters had a 

favorable view of renewable energy [34]. This is due in large part to the strong influence of oil and gas 

companies in the state. With this public opinion polling data in mind, the site has been selected to 

minimize social and economic impact on Louisiana residents. The selected site avoids not only federally 

protected shipping lanes but also areas of major vessel traffic and fishing activity.  

The area selected is also at least 30 miles from the nearest residential area which is farther than the 

recommended 15 miles for aesthetic preference [35]. The selected site appears to be clear of any tribal 

lands but input from the closest tribes, the Houma and Chitimacha, should be received and considered 

[36]. A public relations campaign and town hall meetings will need to be held with residents to explain 

the impact of the project, answers residents’ questions, and ensure that the project has the support of the 

public and that any negative social impact is minimized.    
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Financial Analysis 

Capital Expenditures 

The main capital costs were found using NREL's System Advisory Model (SAM). SAM factors in an 

extensive list of inputs to provide an estimate of the overall cost. Many of the inputs were existing values 

like those claimed by GE for their turbine. Many other values were estimated in the calculations like the 

turbine layout and locations. Finally, many values were estimated based on previous projects such as 

wind losses and operating costs. Everywhere possible, offshore financial estimates were used in place of 

onshore wind financial estimates, as the two vary greatly. There is uncertainty in the estimates given for 

capital cost, however they align well with cost estimates from energy companies.  

The estimated cost of the turbines is pulled from the Vestas Annual Report, which states that the average 

selling price of one of their wind turbines is $944,000 per MW capacity of the turbine [37]. A 12 MW 

turbine is thus expected to cost $11.3 million. The cost of the 30 turbines for the wind farm is $340 

million. As competitors, General Electric is assumed to have a similar average selling price to Vestas. 

The balance of system costs was also critical in determining the capital expenditures. The balance of 

system costs evaluates the cost of installing the wind turbines as well as the foundation, cabling, and other 

important infrastructure. These costs often are the most expensive portion of wind farm development, and 

as such must be treated with great care. The balance of system costs were estimated using SAM’s built-in 

Offshore Balance of System Cost Model. This model receives inputs regarding the number of turbines, 

location of wind farm, foundation type, installation strategy, and transportation logistics. As many inputs 

as available and reasonable were considered to ensure an accurate representation of what the cost would 

be. The balance of system cost is $1.28 billion.  

 

Financing Plan 

The project will be financed from a combination of debt, tax equity, and funding from a private entity. 

The combination of these three will provide sufficient funding for the $1.62 billion capital cost. The 

project will be financed using a partnership flip structure. The partnership flip means the owner of the 

project will receive most of the funding from a separate entity who will receive large tax benefits. After a 

given period of time, the ownership of the wind farm will flip, so that the private entity will own a 

significantly smaller portion of the wind farm. The partnership flip will be set up in a 98/2 ownership split 

before the flip, and a 10/90 split after the flip. This means that the private entity that helps fund the project 

will own 98 percent of the project and receive 98 percent of the tax benefits before the flip, and own 10 

percent of the project and receive 10 percent of the tax benefits after the flip. The project owner will own 

the remaining portions of the wind farm before and after the flip. The financial data from SAM shows that 

the ideal amount of time before the partnership flip would be just one year after energy production begins. 

One year will optimize the overall cost of the project while still providing a large benefit to the investors. 

This means that the private entity would be benefitting from the large ITC as well as the first-year 

depreciation of the wind farm. For the remainder of the project the private entity would own 10 percent of 

the project and continue receiving 10 percent of the tax benefits.  
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Power Purchase Agreement 

In order to pay back the debt and pay for the funding received from the private entity the project will use 

a power purchase agreement. This means that the wind farm will sell electricity to power companies in 

Louisiana at a set amount to pay back all the funding received for the capital cost of the project. The wind 

farm will use a fixed PPA price of $0.11 per kWh with an annual escalation rate of 1%. The calculations 

in SAM show that the best PPA price will be $0.11 per kWh. A PPA price of $0.11 per kWh will cover 

all the capital costs as well as provide a return on the investment for the private entity in the partnership 

flip. The partner would receive an estimated $81.2 million return on investment throughout the lifetime of 

the project, making it an attractive investment.  

 

Market Opportunities and Constraints 

Levelized cost of electricity (LCOE) gives an overall estimate to the cost of electricity when all costs are 

factored in. The calculations from SAM show that the energy obtained from the wind farms will be sold 

to companies that distribute energy in Louisiana. Current state averages estimate the cost of electricity in 

Louisiana to be 12 cents per kWh [38]. A sales tax of 5% was assumed for all calculations. in the project. 

A slightly higher value than Louisiana’s sales tax was used to be conservative and factor in any project 

work done in other states. The PPA calculations show that energy from the wind farm would cost a 

competitive 11 cents per kWh. The PPA price, however, is just the cost charged to the consumers of the 

electricity. The LCOE will be a slightly lower value than the PPA value because LCOE does not factor in 

the profits for the investors (which is necessary to receive financing for the project). The nominal LCOE 

for the entire project, which is based on capital costs and operating and maintenance costs, is estimated by 

SAM to be $0.849 per kWh. These values, and others, are shown in Figure 8. 

 

Figure 8: Data from SAM showing a summary of the finances. 
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Incentives and Depreciation 

The project will opt for the investment tax credit (ITC) for the upfront benefits. The ITC allows for a 30% 

tax credit on the dollar amount of the investment for costs of the project [39].  The project will opt for the 

ITC over the production tax credit (PTC) because it will provide a large upfront credit rather than a 

sustained credit over a long period of time. The PTC would offer a set amount of tax credit per kWh 

produced by the wind farm. However, an upfront strategy would be preferred. This upfront strategy will 

make the project a much more attractive investment for the PPA. While the PTC could potentially save 

more money in the long run it has the potential of making the project appear risky or not beneficial 

enough for investors. Thus, to make the project more able to secure funding, the ITC will be favorable 

over the PTC. The construction on the wind farm will begin by the end of 2023 so it can be eligible for 

the ITC. 

An additional 10% ITC is available if the turbine meets specific requirements. Requirements include that 

100 percent of the steel be manufactured in the US, and 40 percent of all other components be 

manufactured in the US [40]. While this would help decrease the cost significantly, there is no way to be 

eligible for this tax credit under current circumstances. GE does not manufacture any offshore turbines in 

the US and will likely not for any time in the near future.  

The project will assume a 5-year 100% MACRS depreciation. A 5-year 100% MACRS defines the 

project to depreciate completely in value over the course of the first five years [41]. This will be used to 

apply a higher amount of tax benefits to the front end of the project. A project with front-end benefits will 

make the project more attractive to potential investors in the PPA. 

 

Operational and Maintenance Expenditures 

The annual operational and maintenance (O&M) costs were calculated using SAM. The expected O&M 

costs are $15,480,000 annually. These costs are calculated by SAM on a per-kW basis, and is dependent 

on the number of turbines, the location, turbine manufacture warranty specifications, and other factors. 

O&M costs are understudied and as such difficult to draw specific conclusions from. The exact details of 

O&M costs are not available until a windfarm has completed its lifetime, which can be upwards of 20 

years. Few wind farms which have been operating for 20 years, and those which have been operating this 

long utilize outdated turbines which cannot be used to model the O&M costs of current turbines. Due to 

the complicated nature of O&M costs, the SAM default O&M estimates were utilized [42]. 
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Figure 9: Data from SAM showing the 25-year after-tax cash flow. 

 

Bid Amount 

The owner of the project will bid $37,065,800 for the 3 lease blocks. This was determined by comparing 

the cost per acre for previous offshore wind farms currently operating in the United States for more than 

$2500 per acre [43]. Considering the that the offshore wind sector in the United States is relatively new, 

though gaining traction and interest quickly, a bid of $2000 per acre was deemed sufficient to win the 

auction without significantly overpaying.  

 The project financial plan successfully produces a significant value for investors. The NPV for investors 

over the life of the project exceeds $80,000,000 which allows for the proposed bid to be made and still be 

a financially viable plan.  

 

 

 

 

 

   



   

 

i 

 

References 
 

[1]  S. Kahlil and B. Forrest, "Louisiana Sand Resources Database (LASARD) Standard Operating," 

[Online]. Available: 

https://www.researchgate.net/publication/306365016_Louisiana_Sand_Resources_Database_LAS

ARD_Standard_Operating_Procedures_for_Geo-

scientific_Data_Management#:~:text=Sand%20and%20sediment%20resources%20in%20Louisian

a%20are%20limited,is%20essential%20for%20. 

[2]  "Military Aviation and Installation Assurance Siting Clearinghouse," Office of the Assistant 

Secretary of Defense for Sustainment, [Online]. Available: 

https://www.acq.osd.mil/dodsc/about/faq.html. 

[3]  "Global Wind Atlas 3.0," D. Technical University of Denmark, [Online]. Available: 

https://globalwindatlas.info/en. 

[4]  "Iowa Environmental Mesonet," Iowa State University, [Online]. Available: 

https://mesonet.agron.iastate.edu/sites/windrose.phtml?station=GISL1&network=LA_DCP. 

[5]  "Offshore Waters Forecast for the Gulf of Mexico," [Online]. Available: 

https://www.nhc.noaa.gov/mobile/MIAOFFNT4.html. 

[6]  "Part 192-Tranportation of Natural and Other Gas by Pipeline: Minimum Federal Safety 

Standards," Code of Federal Regulations, [Online]. Available: https://www.ecfr.gov/current/title-

49/subtitle-B/chapter-I/subchapter-D/part-192. 

[7]  A. Reda, A. Rawlinson, I. A. Sultan, M. A. Elgazzar and I. M. Howard, "Guidelines for safe cable 

crossing over a pipeline," [Online]. Available: 

https://www.sciencedirect.com/science/article/pii/S0141118720301152#fig0001. 

[8]  Information for Planning and Consultation, [Online]. Available: 

https://ipac.ecosphere.fws.gov/location/OB4JN6RQ6BGJBNEWWR5ONKSOYA/resources. 

[9]  H. Bailey, K. L. Brookes and P. M. Thompson, "Assessing environmental impacts of offshore 

wind: lessons learned and recommendations for the future," [Online]. Available: 

https://aquaticbiosystems.biomedcentral.com/counter/pdf/10.1186/2046-9063-10-8.pdf. 

[10]  "Researchers Study Bird Migration Over Gulf of Mexico," Louisiana State University, [Online]. 

Available: https://www.newswise.com/articles/researchers-study-bird-migration-over-gulf-of-

mexico. 

[11]  "Ocean- Find your blue," The Smithsonian Institution, [Online]. Available: 

https://ocean.si.edu/holding-tank/images-hide/hurricane-tracks. 

[12]  "Riders On The Storm: GE Is Building A Wind Turbine That Can Weather Violent Typhoons, 

Hurricanes," General Electric, [Online]. Available: https://www.ge.com/news/reports/riders-storm-

ge-building-wind-turbine-can-weather-violent-typhoons-hurricanes. 



   

 

ii 

 

[13]  "Most wind capacity in the United States is designed for a medium wind speed environment," U.S. 

Energy Information Administration, [Online]. Available: 

https://www.eia.gov/todayinenergy/detail.php?id=41474#:~:text=Wind%20design%20classes%2C

%20as%20defined,California%20using%20Class%201%20turbines. 

[14]  "Haliade-X offshore wind turbine," [Online]. Available: 

https://www.ge.com/renewableenergy/wind-energy/offshore-wind/haliade-x-offshore-turbine. 

[15]  "Vestas V117-4.2MW," Vestas American Wind Technology, [Online]. Available: 

https://us.vestas.com/en-us/products/4-mw-platform/V117-4-2-MW. 

[16]  "Keystone Engineering Inc," Youtube, [Online]. Available: 

https://www.youtube.com/watch?v=HcVWr4ba9cA. 

[17]  "Suction Bucket Jacket Foundations," [Online]. Available: https://orsted.com/en/our-

business/offshore-wind/wind-technology/suction-bucket-jacket-foundations. 

[18]  M. Keene, "Comparing offshore wind turbine foundations," Windpower Engineering & 

Development, [Online]. Available: https://www.windpowerengineering.com/comparing-offshore-

wind-turbine-

foundations/#:~:text=Monopile%20Foundations%201%20Work%20well%20in%20sand%20and,s

izes.%204%20Cost-effective%20for%20installations%20to%2040%20m.. 

[19]  Danish Wind Industry Association, [Online]. Available: http://xn--drmstrre-64ad.dk/wp-

content/wind/miller/windpower%20web/en/tour/wres/index.htm. 

[20]  S. Rose, P. Jaramillo, M. J. Small and J. Apt, "Quantifying the hurricane risk to offshore wind 

turbines," [Online]. Available: https://www.pnas.org/doi/10.1073/pnas.1111769109. 

[21]  Carnegie Mellon Electricity Industry Center, "Hurricane Risk to Offshore Wind Turbines," 

[Online]. Available: https://www.cmu.edu/ceic/assets/docs/publications/working-papers/ceic-12-

01.pdf. 

[22]  W. Musial, "Offshore Wind Energy Facility Characteristics," [Online]. Available: 

https://www.boem.gov/sites/default/files/renewable-energy-program/What-Does-an-Offshore-

Wind-Energy-Facility-Look-Like.pdf. 

[23]  "Location/Size/No. of Wind Turbines," Renewables First, [Online]. Available: 

https://www.renewablesfirst.co.uk/windpower/community-windpower/location-size-no-of-wind-

turbines/#:~:text=The%20wind%20turbines%20themselves%20need,turbine%20it%20is%20410%

20metres. 

[24]  "List of offshore Wind Farms in the United States," Wikipedia, [Online]. Available: 

https://en.wikipedia.org/wiki/List_of_offshore_wind_farms_in_the_United_States. 

[25]  A. Pottier, "Logistics strategy optimization for offshore windfarms with power purchase 

agreement," KTH Industrial Engineering and Management, [Online]. Available: https://www.diva-

portal.org/smash/get/diva2:1587508/FULLTEXT01.pdf. 



   

 

iii 

 

[26]  "How Geophysical Surveys are Crucial to Offshore Wind Farm Planning," Acteon, [Online]. 

Available: https://acteon.com/blog/geophysical-survey-offshore-wind-farm-planning/. 

[27]  Society of Accredited Marine Surveyors, [Online]. Available: 

https://www.marinesurvey.org/surveyors/united-states/louisiana/. 

[28]  "Protecting Our Marine Wildlife During Offshore Wind Surveys," NRDC, [Online]. Available: 

https://www.nrdc.org/bio/francine-kershaw/protecting-our-marine-wildlife-during-offshore-wind-

surveys. 

[29]  "Offshore Wind Support Vessel," United States Coast Guard, [Online]. Available: 

https://www.dco.uscg.mil/OCSNCOE/Renewable-Energy/Support-Vessels/. 

[30]  "Jones Act," Cornell Law School, [Online]. Available: https://www.law.cornell.edu/wex/jones_act. 

[31]  "National Offshore Wind Energy Grid Interconnection Study Executive Summary," [Online]. 

Available: 

https://www.energy.gov/sites/prod/files/2014/08/f18/NOWEGIS%20Executive%20Summary.pdf. 

[32]  "Offshore Wind Submarine Cabling," [Online]. Available: https://www.nyftwg.com/wp-

content/uploads/2021/05/Offshore-Wind-Submarine-Cable-Report.pdf. 

[33]  D. Richard and M. Cross, "Plugging into Entergy’s Shore Power Program," [Online]. Available: 

https://www.entergynewsroom.com/article/plugging-into-entergy-s-shore-power-program-t-d-

world-magazine/. 

[34]  T. L. Jones, "What hinders Louisiana’s shift toward renewable energy?," [Online]. Available: 

https://www.wwno.org/coastal-desk/2022-09-22/what-hinders-louisianas-shift-toward-renewable-

energy-voters-say-their-congressional-leaders. 

[35]  C. Martin, "For U.S. Offshore Wind Farms, Sweet Spot Is 15 Miles from Beach," Bloomberg Law, 

[Online]. Available: https://news.bloomberglaw.com/environment-and-energy/for-u-s-offshore-

wind-farms-sweet-spot-is-15-miles-from-beach. 

[36]  "Native Land Digital," [Online]. Available: https://native-land.ca/. 

[37]  "Vestas Annual Report 2022," Vestas, [Online]. Available: 

https://www.vestas.com/en/media/company-news/2023/vestas-annual-report-2022---a-challenging-

year-with-neg-c3710817. 

[38]  "Cost of electricity in East Baton Rouge County, LA," EnergySage, [Online]. Available: 

https://www.energysage.com/local-data/electricity-cost/la/east-baton-rouge-county/. 

[39]  "Production Tax Credit and Investment Tax Credit for Wind Energy," Office of Energy Efficiency 

& Renewable Energy, [Online]. Available: https://windexchange.energy.gov/projects/tax-

credits#:~:text=The%20Production%20Tax%20Credit%20(PTC,facility%20is%20placed%20into

%20service. 



   

 

iv 

 

[40]  "Business Energy Investment Tax Credit (ITC)," N.C. Clean Energy Technology Center, [Online]. 

Available: https://programs.dsireusa.org/system/program/detail/658. 

[41]  "MACRS Depreciation and Renewable Energy Finance," US Partnership for Renewable Energy 

Finance, [Online]. Available: https://www.ourenergypolicy.org/wp-

content/uploads/2014/01/MACRSwhitepaper.pdf. 

[42]  R. Wiser, M. Bolinger and E. Lantz, "Assessing wind power operating costs in the United States: 

Results from a survey of wind industry experts," [Online]. Available: 

https://www.sciencedirect.com/science/article/pii/S1755008419300092. 

[43]  E. McCarthy, "First West Coast offshore wind lease auction generates $757 million, lagging East 

Coast result," [Online]. Available: https://www.utilitydive.com/news/first-west-coast-offshore-

wind-lease-auction-generates-757-million-laggin/638323/. 

[44]  "Oil and Gas Lease Sale 257," Bureau of Ocean Energy Management, [Online]. Available: 

https://www.boem.gov/sites/default/files/documents/oil-gas-

energy/leasing/Sale%20257%20Final%20Bid%20Recap.pdf. 

[45]  "Forbes," Mitsubishi Heavy Industries Brand Voice, [Online]. Available: 

https://www.forbes.com/sites/mitsubishiheavyindustries/2022/11/29/rethinking-electrolysis-by-

thinking-small-then-big/?sh=2c95dcc879a1. 

[46]  J. P. Daniel, K. Pennock, S. Liu, G. Reed, E. Ibanez and S. Hanes, "National Offshore Wind 

Energy Grid Interconnection Study Executive Summary," [Online]. Available: 

https://www.energy.gov/sites/prod/files/2014/08/f18/NOWEGIS Executive Summary.pdf. 

[47]  OceanReports, [Online]. Available: https://marinecadastre.gov/oceanreports/#/@-

10045047.969599232,3375416.7187708695/11/eyJ0IjoiZ2kiLCJiIjoib2NlYW4iLCJmIjowLCJzIjo

wLCJhIjoiOTQxZTc3M2UzOGYzN2VlMjk5ODFiM2QxZTQwYmE4YmEiLCJsIjpbMTZdfQ==

. 

 

 


	Site Selection
	Environmental Considerations
	Turbine Selection
	Foundation Selection
	Hurricane Impacts
	Wind Farm Sizing
	Optimization
	Ocean Access
	Cabling and Transmission
	Social Considerations

	Financial Analysis
	Capital Expenditures
	Financing Plan
	Power Purchase Agreement
	Market Opportunities and Constraints
	Incentives and Depreciation
	Operational and Maintenance Expenditures
	Bid Amount

	References



